Regulation of primary cilia formation by the ubiquitin-proteasome system.
Primary cilia form at the surface of most vertebrate cell types, where they are essential signalling antennae for signal transduction pathways important for development and cancer, including Hedgehog. The importance of primary cilia in development is clearly demonstrated by numerous disorders (known as ciliopathies) associated with disrupted cilia formation (ciliogenesis). Recent advances describing functional regulators of the primary cilium highlight an emerging role for the ubiquitin-proteasome system (UPS) as a key regulator of ciliogenesis. Although there are well-documented examples of E3 ubiquitin ligases and deubiquitases in the regulation of cilia proteins, many putative components remain unvalidated. This review explores current understanding of how the UPS influences primary cilia formation, and also how recent screen data have identified more putative regulators of the UPS. Emerging research has identified many promising leads in the search for regulators of this important organelle and may identify potential novel therapeutic targets for intervention in cancer and other disease contexts.